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Trigonometric Functions Logarithm Properties
_ y p log, MN = log, M +log, N
sinf==, cscl=— r M
r y y Iogb(ﬁ)zlong—long
cosf=%, seco="L u p
r X X log, M" = p log, M
tand=Y, coto=X r=ax2+ y2 y
X y logpx=y & x=>b
Arithmetic and Geometric Sequences and Series
a,;= 1t term r = common ratio d = common difference

a,=n™" term n = number of terms in series

Arithmetic Sequence: an:a1+(n—1)d Geometric Sequence: a,=ar"’

n\a+ a
Sum of a Finite Arithmetic Series: S, = y or §,= %n [2a1~|—(n - 1) d]
Sum of a Finite Geometric Series: S, = M Cr=1
1—r

a
Sum of an Infinite Geometric Series: S= 1 —1r where |I’|< 1

Combinations Permutations

n!

] A G T

Binomial Theorem Quadratic Formula

n X —b +4/b%— 4dac
(a+b) :Z(:))a”rbf B 2a

r=0 y=ax?+ bx + ¢

Interest Formulas

nt
Compound interest: A= P(1 + L) P = present value
n

. . A = future value
Continuous compound interest: A= Pe'
r=annual interest rate

t = time in years

n= frequency of compounding per year
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Conic Sections — Standard Equations

y=alx—h)+k

or x:a(y—k)2+h

Parabola (y—k)2:4p(x—h) or (x—h)2:4p(y—k)
Circle (X_ h)2+ (y - k)2: rl
. x —h) y—k2 x — h)? ysz
Ellipse ( az) +( bz) — or ( bz) +( a2) -1
Hyperbola (X_ h)2 _ (y - k)z -1 or (y - k)z _ (X _h)z 1
a’ b? a’ b?

Normal Curve Distribution

/N

p—30 p—20 n—0 1% n+ o
| about 68%

w+20 p+30

about 95%

about I99.7%

Standard Deviation

Probability Formulas

The standard deviation , o, for values
X1, X3, X3,. . ., X, with mean p is
determined by the following:

2

o :j(x1_ W+ o—n)? +. o+ ()

n

Exclusive
P(AorB)=P(A)+P(B)

plaor B)=p (4] P 6) P (4 and 8

Independent
P(A and B)=P(A) P (B)

Dependent
P(A and B)=P(A) - P (BlA)

Conditional

p(sla)= "Y1 and B) (’12:; 6)
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Cramer’s Rule for Solving a System of Linear Equations

Fora 2x2 System:

C1 b1 a1 C1
ax+by=c¢ ¢ b %2 ©
X = y=
azx + bzy == Cz a1 b1 a1 b1
dy b2 a b2
For a 3x3 System:
d1 b1 C a d1 G a b1 d1
d, b, ¢ a d, ¢ a, b, d,
ax + by + ¢z =d, d; by a; d; ¢ as by d;
aHXx+byy +cz=d, X = y= Z=
azxX +bsy +c3z=dj; @ bq “ b o
a b ¢ a b ¢ a b, q
a3 b3 C3 a3 b3 C3 a3 b3 C3

Converting Degrees to Radians

Multiply degree measure

b m
Y 180°

Definition of “i"

Converting Radians to Degrees

Multiply radian measure
by 180

Absolute Value of a
Complex Number

a-+ bil=+/a% + b?
la+ bi|=+
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Introduction to Algebra 11

Content of tests

The testing program titled the Tennessee End of Course Assessment was established to
meet the Tennessee mandate for end of course assessments inTennessee secondary
schools. These tests measure the Tennessee State Performance Indicators. Subject
areas covered by the end of course assessments include Mathematics, Language
Arts, History, and Science.

Test development

For the Tennessee End of Course Assessment, a staff of writers — composed of both teachers and
professional test developers experienced in each of the content areas — researched and wrote the
items. Professional editors and content specialists carefully reviewed all items and test
directions for content and accuracy. To provide a large pool of items for final test
selection, the test developers created approximately twice as many items as were
needed in the final editions of the tests.

After tryout tests were administered, student responses were analyzed.Professional
content editors and researchers carefully reviewed items, their data, and test
directions for content, suitability, and accuracy before including particular items and
test directions in operational tests.



Test administration

Tennessee End of Course Assessments are given to students as they near the end of courses that
are included in the program. Tests may be given midyear for block schedules or at the end of the
school year.

This test contains 65 multiple-choice questions.

You will have ample time to read and answer each of the questions. The Algebra 1l test has been
designed to be administered in one session and is not timed. The first 15 minutes are set aside to
complete identifying data on the answer sheet.

Calculator use is optional. Sharing calculators during testing is not permitted.

The following types of calculators/devices may NOT be used during the test:

pocket organizers
electronic writing pads or input devices
Some examples of prohibited calculators are:

o0 Casio models: CFX-9970G, Algebra FX 2.0

0 Hewlett-Packard models: HP-40G, HP-49G

0 Texas Instruments models: TI-89, TI1-92, Voyage 200, TI-NSPIRE - the CAS

version (The non-CAS version of TI-NSPIRE is allowable.)

calculators that can communicate (transfer data or information) wirelessly with other
student calculators/devices
cell phones, PSPs, and/or iPods
Students may use any four-function, scientific, or graphing calculator does not have any
of the above features. The use of units that have a Computer Algebra System (CAS) is
NOT allowed.



Tips for Taking the Test

Preparing for the test

Review this Tennessee End of Course Item Sampler for Algebra I carefully and
thoroughly.
Acquire the Tennessee End of Course Practice Test for Algebra I, and take the test

several times.
Become familiar with the correct way to mark answers on the answer sheet. There is a
sample answer sheet in this Practice Test.

Before the test

Get a good night’s sleep. To do your best, you need to be rested.

During the test

Relax. It is normal to be somewhat nervous before the test. Try to relax and not worry.
Listen. Listen to and read the test directions carefully. Ask for an explanation of the
directions if you do not understand them.

Plan your time. Do not spend too much time on any one question. If a question seems to
take too long, skip it and return to it later. First answer all questions that you are sure
about.

Think. If you are not sure how to answer a question, read it again and try your best to
answer the question. Rule out answer choices that you know are incorrect and choose
from those that remain.



Directions for Using the Item Sampler

This Item Sampler for Algebra Il provides specific information to students and teachers. It
contains examples of different item types for each Performance Indicator that may be tested in
any given end of course test administration. Performance Indicators have been grouped by
Reporting Categories. These Reporting Categories will be used to report information regarding
performance on the end of courts test to students, teachers, schools, and systems.

The items in this Item Sampler will not be found in the end of course tests. The number of items
in this Item Sampler does not reflect the emphasis of content on the test. In order to identify the
emphasis of content, the End of Course Assessment Practice Test for Algebra I should be used.

The Practice Test gives a better representation of content emphasis across Reporting Categories
and Performance Indicators.

An Answer Key is located in Page 61. Use it to check your answers. Review items that you get
wrong.
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Reporting Category: Algebra
Numbers 1 through 95

Performance Indicator: 3103.3.1 Add, subtract, and multiply polynomials; divide a polynomial by a lower degree

polynomial.
Which is a simplified form of 2X_15¥ , 6y 2x,
xy 2x%y
A 1(,__,_)(--2%.
2x°y
B 4(x_£3y)
x%y
c (X=3n)(5x-1)
xzy
p (X=3y)(5x-2)
sz
14

Performance Indicator: 3103.3.1 Add, subtract, and multiply polynomials; divide a polynomial by a lower degree

polynomial.
3 2
4p5
Which expression is equivalent to iin ‘1’ l- lf ,foralla, b + 07
20a2 b5
11
A 3a4bs
G B
B 9a%b®
5 3
C 3a%*bh>
5 32
D 9a‘b®

Go Onp»
L | Page11 )
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Performance Indicator: 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
polynomial.

Which is a simplified form of the expression -3'—"--7-?‘—; ,forall x » 0?
5+4x

x(3x-7)
(5x2+4)

x(3=7x)
5+4x?)

(3x-7)

r xinm

(3-7x)
D
x\5+4x2)

Performance Indicator: 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
polynomial.

What is the 10" term of the sequence?

_'i-l' -1, _'?"'r - ";'r .
A -14
-23
B 2
-31
c 4
D 7

Go Onp»
| Page12 )
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Performance Indicator: 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order

polynomial.
10 -
What is the sum of the geometric series Y [4(1.5)’ | to the nearest whole number?
i=0
A 342
B 453
C 684
D 690

Performance Indicator: 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order

polynomial.
What is the 12th term of the sequence below?
J'l 'g"r %J’ %l
19
A G
17
B
-1
C %
= d
D 6

Go Onp»
L | Page13 )
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Performance Indicator: 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

What is the domain of the function below?

- 2
A all real numbers except x = 5

B all real numbers except x = -5, —g J5

C all real numbers except x = —23-, V5

D all real numbers except x = —J5, J5

Performance Indicator: 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

The amount of algae, in pounds, that grows in a pond is given by the function
A(t) = 300e°°°% where t represents days. What is the range of this function for t > 0?
A A(t) =z 300
B A(t)=z0
C A(t) > 300
D A(t) = 0.002

Go Onp»
| Page14 )




( Algebra Il Item Sampler)

Performance Indicator: 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

What is the domain and the range of the function f(x) = —J2x - 6 + 2?

domain: {x|x = -3}, range: {y|y < 2}

>

domain: {x|x = -3}, range: {y|y = 2}

(o]

domain: {x|x > 3}, range: {y|y = 2}

o

domain: {x|x > 3}, range: {y|y < 2}

Performance Indicator: 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and both
finite and infinite geometric series.

Let f(x) = Vx2 + 3 and g(x) = Jx? - 3. Which expression represents f(x)+g(x)?
A Jx*io
B \-'X2 +9
c Jxi-9

D Vx?-9

Go Onp»
L | Page15 )
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Performance Indicator: 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and both
finite and infinite geometric series.

Given g(x) = % x + 5 and h(x) = |-2x + 11|, which expression represents h(g(x))?
A |-x-10|
B |[x+1
C |-x+10.5
D [-x+16|

Performance Indicator: 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed either
by the operations or by the contextual situations which the functions represent.

If f(x) = |[-2x + 6| and g(x) = Vx? 4 9, what is the value of f(g(4))?
A 10
B 5
cC 4
D 2

Go Onp»
| Page16 )
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Performance Indicator: 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed
either by the operations or by the contextual situations which the functions represent.

Which function does not have an inverse function?
- 1
A fix)=7 =
4
. e
B fix) = 16

C fix) = 8 + J-5x

L
X

D fix)=e

Performance Indicator: 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed
either by the operations or by the contextual situations which the functions represent.

Which of these sets of functions are inverses of each other?

A f(x)= f”za and g(x) = 2x* + 8

' B f(x)=Jx +8and g(x) = 3—+8

WX
C f(x)=2x-3and g(x)=-2x-3

(SR ]

D f(x) = \le g and g(x) = Jx -5

Go Onp»
| Page17 )
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Performance Indicator: 3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value
expressions) by addition, subtraction, multiplication, division, or by composition and evaluate at specified values of
their variables.

Ricardo plots the graph of a function f(x) and the graph Which of these statements proves
of its inverse g (x) as shown below. that the two graphs are reflections

of each other about the line y = x?

y

the graph of f(x), the point (b, a)
lies on the graph of its inverse
/ g(x).

—] | Lyl % B For every point (a, b) that lies on
o the graph of f(x), the point

(-a, —b) lies on the graph of its

inverse g(x).

ngl;([:(‘ A For every point (a, b) that lies on
3
2
1

A
o
&
uJ]
1
B
U

y

U B W

1 € For every point (a, b) that lies on
the graph of f(x), the point
(-b, —a) lies on the graph of its
inverse g(x).

' D For every point (a, b) that lies on
the graph of f(x), the point
(-a, b) lies on the graph of its
inverse g(x).

Performance Indicator: 3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value
expressions) by addition, subtraction, multiplication, division, or by composition and evaluate at specified values of
their variables.

Which graph best represents the system of inequalities below?
4y - 3x = B
x2_2y <7
¥
| A 1% | A 114
5 ) 5 A
\ L VR 5
TR 1A /
1 1
! A - Ca | » x C =1 \ 4 > ¥
“'5‘5'4.'3\2';? /3 4 b "5 "4 "3\ AP 12 3 43 5~
4 = A =%,
2 2
B ar |/
b Mg
oy Yy
¥ ¥
| A ARl \ A ]
: 1A : 7
4 T 4 r (‘
\ £ -] 3 l/
Ve 17 LV /-
‘ ’0
=1 1 v
B‘.-f.g » x 'D‘------D z » ¥
6 5’4, 3\ 2 it 3/374 5 6 654 3\2 i 2]3 4 5 ¢
k =2 e
k‘ = -w’ /
Oy T 1%

Go Onp»
| Page18 )
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Performance Indicator: 3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value
expressions) by addition, subtraction, multiplication, division, or by composition and evaluate at specified values of
their variables.

The graph of the equation y = |x + 2| + 3 shown below is Which equation best represents the
translated left 2 units and then reflected over the x-axis. transformed graph?
4 - u
= A y=-|x+4-3
8 B y=|x+4+3
7
6 C y=-|x+4+3
7 D y=|x+4-3
3
2
1
EEREEE 7710 p 597 ¥

-2
-4
=7
Y

Performance Indicator: 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the line y = x.

The function f(x) = J/x is transformed to become the function g(x) = /x - 2 . Which
graph best represents g(x)?

~
=

£ £
6 6
—|
4 4 =
5 T i
= -
A g 10| e: ol C - ol i
8 -6 =4 =20 -] 86420 4 6
-2 "2
-4 -4
6 ‘6
y y
- ¥
d} o}
I 4 — 4
2 = 2
B | et »| x D | Ll
B-6-4-200 2 4 6 B | 8642024 ¢ 8"
=2 2
-4 | =4
5 6
fy A J

Go Onp»
| Page19 )
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Performance Indicator: 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the line y = x.

Which graph best represents (x = %]2 +(y+ -g—)z =16?

14 ¥
PE=Y A
/ 5 \\ 5
4 4
3 \ 3
1 20 HpE=Ny
\ N/ /] N
A g o x ) € g Nl
b5 32710 4 57 b 574-3-2f10 4 g’f
| L~ I 1 |
-2 5
. L\ /
i 4 4
_S _s N
Sy ¥
¥ ¥
A A
3 "'__-""'\:
5 Y il al\
5 / 5
2 [ 2
f"'__““ [ 1 I
B | A 1 I D [\ / o (i
6 543210 4 NE R 543210 7 7 4 Siil
L L
o | %, LY
l = J ‘-—.._...-'_3
e ] %
{5 - 5
[, -
Y= by

Go Onp»
| Page20 )
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Performance Indicator: 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the line y = x.

i (x=2)2 _ (y-1)% _
Which graph best represents TR 12
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<
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>
=

]
@
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~J

\
: 4
/
\o
/

™~
]
Fol ~ N Wb

iy
-
'
o
|
n
i3
L
e
=l

N
£
\
3
y
ES
o
4
;
M T
=
L)
w
N
v
av
~
-

i
Qi) o sl
i
AL
\

ek
o

o

\
/

\
e
/

.
o
A
'
B
'
n
T -
o
8
B
'
§ 3
'
L
8]
e

Hol = MW Ao
—
[ = | Il T o L

"
AT
B

A
by
BN

/

&

\
':5-5:'»."‘/
\

o @~ o
<
it}
-
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Performance Indicator: 3103.3.9 Graph the solution set of two or three linear or quadratic inequalities.

Which equation can be used to graph a hyperbola with foci (0, + 3) and vertices (0, + 2)?
2 2
L BRI
L
2 2
PPN BT
B ==l
2 2
e P
c FT-F=!

I
~
L

Performance Indicator: 3103.3.9 Graph the solution set of two or three linear or quadratic inequalities.

The graph below shows the monthly revenue and expenditures of a company. The profit
earned each month is the amount of revenue minus the amount of expenditure.

Revenue and Expenditures

o A
E 25,000 .
— " A
S 20,000 T AR
<~ 15,000 - — i
5 10,000 sl Pues L EE o o e AW T S 1 574 b - = Revenue
o
= 5,000 -#- = Expenditure
< 0 >

Jan Feb M™ar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

In which month does the company have the greatest profit?
March

April

August

O 0o m »

November

Go Onp»
| Page22 )
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Performance Indicator: 3103.3.10 Identify and/or graph a variety of functions and their transformations.

The graph below shows the water consumed by an adult Which statement is best supported
over a three-hour period daily for seven days chosen at by the data in the graph?
random during the summer.

A The difference in water

Water Consumption consumption at 75°F and 85°F

was about 12 ounces.
3 60 1 ' B The water consumption
-~ decreases as the temperature
:ELH - increases.
]
3
B g 4 . C The difference in water
a5 30 — e - consumption at 83°F and 92°F
Uo .
s ! was about 9 ounces.
E 20 |— — -~
m I D The water consumption increases
2 10 ] as the temperature decreases.
_)\,

0 75 80 85 90 95 100
Temperature (Fahrenheit)

Performance Indicator: 3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and
understand the relationship between the standard form and the key characteristics of the graph.

The focal length, f, of a lens is described as the product of the distance between an
object and the lens, u, and the distance between the image and the lens, v, divided by
the sum of the two distances. An object placed at a distance of 8 centimeters (cm) from
the lens produces an image 6 cm from the lens. Which measure is closest to the focal
length of the lens?

1.3 cm
3.0cm

3.4 cm

O 0O m »

4.0 cm

Go Onp»
| Page23 )
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Performance Indicator: 3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and
understand the relationship between the standard form and the key characteristics of the graph.

In a factory, the number of sewing machines, N, assembled by a worker per day after
d working days is modeled by N = 10(1 - e %'*5¢)_ Approximately how many sewing

machines can a worker assemble after 14 working days?

2
8
12

o 0 wm >

40

Performance Indicator: 3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and
understand the relationship between the standard form and the key characteristics of the graph.

10
What is the coefficient of the sixth term in the expansion of (3x - yz} ?
A -153,090
B -61,236
C 61,236
D 153,090

Go Onp»
| Page24 )
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Performance Indicator: 3103.3.12 Interpret graphs that depict real-world phenomena.

Dirk is packing his bags for a vacation. Of all his T-shirts, 30% are white. If he packs
8 T-shirts, what is the probability that exactly 3 of them are white?

A (0.30)%0.70)°
B (0.30)%0.70)®
C 56(0.30)°(0.70)°
D 56(0.30)%0.70)°

Performance Indicator: 3103.3.12 Interpret graphs that depict real-world phenomena.

What is the sum of 4p> + 3p2 15and 12p®  4p + 237
A 16,93 p2+8
B 16p°+p®+8
. € 16p° +3p®-4p -8
D 16p°+3p*>-4p+8

Go Onp»
| Page25 )
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Performance Indicator: 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential
equations, finite geometric series, or systems of equations.

Find the area of a rectangle with side lengths of (2r - 9) and (3r - 4).
A 6r°-35r+36
B 6r%+35r-36
C 6r2-30r+36
D 6r2+35F+36

Performance Indicator: 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential
equations, finite geometric series, or systems of equations.

What is the solution set for (x - 2)? = 647
A [-6]
B {10]
c {-6,10)
D {6,-10)

Go Onp»
L | Page26 )
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Performance Indicator: 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential
equations, finite geometric series, or systems of equations.

Which ordered pair, (x, y), represents the solution to this system of equations?
y = (x+3)?
V= x2+9
A (0, 3)
B (0,9)
c (9,0
D (3,0)

Performance Indicator: 3103.3.14 Solve problems involving the binomial theorem and its connection to Pascal’s
Triangle, combinatorics, and probability.

What are the roots of the equation x* + 2x3 - 17x2 ~ 18x + 72 = 07

A -2,-3,2, and 4
B -3,-4,2,and 3
C -2,-3,-4,and 3
D -3,2,3,and 4

Go Onp»
| Page27 )
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Performance Indicator: 3103.3.1 Add, subtract, and multiply polynomials; divide a polynomial by a lower degree
polynomial.
What are the roots of the equation below?

x*-6x2+8=0

2, \."172", and *\,Q'
-2, 2, and 2

S22 \a"i, and -2

o 0o m »

-2,2,and -2

Performance Indicator: 3103.3.1 Add, subtract, and multiply polynomials; divide a polynomial by a lower degree
polynomial.

1
What is the sum of ~—9~j— and 222

22
2a2

Go Onp»
| Page28 )
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Performance Indicator: 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
polynomial.

-1
Which expression is equivalent to -3-’-‘—:-*':@, for all x » 0?
2x 2
2(2+3x
A 22:30
x2
2(2+3x
g 2230
x2
(4+3x)
c 3
x2
(4+3x)
5
x2

Performance Indicator: 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
polynomial.

1

8 2z
169s3t5 64s?t2] , foralls, t » 0?

1
2 43
Which is a simplified form of the expression J

-3
A 10457t 5
57
B 104s3t5
5 12
C 104s3t 5

13
3

s
vl

D 104s -t

Go Onp»
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Performance Indicator: 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order

polynomial.
25 5 4 16 64 _ 256
What is the sum of the geometric series 12 373 15 T 95 378 to the nearest
thousandth?
A 0.854
B 1.157
C 1.537
D 7.686

Performance Indicator: 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

What is the sum of the following infinite geometric series?

5.5-2.75+1.375 - 0.6875 +...

Go Onp»
L | Page30 )
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Performance Indicator: 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

What is the range of f(x) = 4x2 — 12x + 277

A {y|y = 36}
' B {y|ly 227}
C {yly =18}
D

{vly = 1.5}

Performance Indicator: 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

The area of a rectangular field enclosed with 320 feet of fence is given as a function of
its length, as A(/) = 160/ - /% What is the domain of this function?

[>0

0</<80

0</< 160

O 0 m >

0 </< 6,400
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Performance Indicator: 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and
both finite and infinite geometric series.

What is the domainofy =9 - /x - 57
A {x|x z 5}
B {x|x <5}
C {x|x z 9}
D {x|x < 9}

Performance Indicator: 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and
both finite and infinite geometric series.

If F(x) = 3x® — 4x? + 3and g(x) = x> + 3x? - x — 4, which expression represents
(f - g)(x)?
A -2x3+7x%-x-7
B 2x3-x?-x-1
C 2x°-7x%+x+7
D -2x®-x*-x-1
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Performance Indicator: 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and
both finite and infinite geometric series.

If f(x) = -x2 _2and g(x) = 3x - 4, which expression represents f(g(x))?
A -3x*+4x? - 6x+8
B -9x?+24x - 18
C -9x?-18
D -3x*-10

Performance Indicator: 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed
either by the operations or by the contextual situations which the functions represent.

2
Let f(x) = *2'2 and g(x) = 3x. Which expression represents f (g (x))?
3x242
A =g
2
3x“+6
9x2+2
g fxel

3x>16x
D =5
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Performance Indicator: 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed
either by the operations or by the contextual situations which the functions represent.

Which function has an inverse that is also a function?
¥ ¥
A )
; R
4 4 LI
4 I I L
A g | C o | o 5
864 -20 4 6 E 86 410 4 6
"2 2
o4 b4 I [
=6 6
¥ oy
4
L] 3 - A L
6 . - e }E
et 4 _/ - 4
2 ~ — - 2 . -
B e > x D [ LN > x
876420 4 6 a-_e_4—220 > 4 6 B
— - — — 4 -
SN — _.-6 ..... — — — 6 — -
i T 1% ]

Performance Indicator:3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value
expressions) by addition, subtraction, multiplication, division, or by composition and
evaluate at specified values of their variables.

The graph of the inverse of a function is its reflection over the line y = x. Which of these
statements does not support this definition of the inverse of a function?

A For every ordered pair (x, y) satisfying a function, there will be an ordered pair (y, x)
satisfying its inverse.

B The domain and range of a function respectively are the range and domain of the inverse of
that function.

C The function and its inverse are multiplicative inverses of each other.

D For any function f(x) and its inverse f Yx), FIFYx) = x.
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Performance Indicator: 3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value
expressions) by addition, subtraction, multiplication, division, or by composition and
evaluate at specified values of their variables.

47 Consider the following graph. Which graph best represents the inverse of the function
" represented by the graph above?

v
A v
6 A
=
5
et : =
3 P T
- 3
1
- X 2
7657433100 1 156 A 1
2 . TEsaa I 173456 "
= i
4 ki
1 0
b= s
= ;
A B
7
A
v
3
2
1
B [ P
7655233210 156 7
-2
-3
] &
] :‘
Y
v
71\
5
4
3
2
1
JC v
76543210 3 4 T
-2
-3
:; =y
L1
6
g
¥
6
]
3
I ] Il Y L
1
D ¢ ]
76547372710 4 7
-2
i /
-4
5
- I
= i
L v
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Performance Indicator: 3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value
expressions) by addition, subtraction, multiplication, division, or by composition and evaluate at specified values of
their variables.

Which system of inequalities is best represented by the [X —4y >3
shaded region below? «Sx + 2y 27

ly2—3

>

==

X=-4y > 3
Sx +2y 27
1)«’2—3

"x—4y23
p c 15)<+2y>—7'

o = MW hs U D O
w

A
=)
L]

'
~J

|
oy

i
Uy
F-S
L)

i
1Y)

5
e

-

L'y

\ x-4y <3
[ S5x + 2y > =7
b 1}/}‘3

‘u‘.'rcé\'lc U:|J;
o

Performance Indicator: 3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value
expressions) by addition, subtraction, multiplication, division, or by composition and evaluate at specified values of
their variables.

Which system of inequalities is represented by the graph shown below?
Y
F T [ A A
‘\‘ ; ’
| 7 ’
A o
‘ |
\E A
W
v |7
A 3 b =
5876543210 I =78 90 °
-’2 ) =
-3
W A
4
- e ‘\
. 6 .
‘ = N
- ‘B :
¥ ¥ P
A[?Jr+3y>9 [7x +3y <9
|8x -5y >3 ' |8x -5y < 3
i [7x +3y <9 [7x +3y > 9
|8x -5y > 3 |8x -5y < 3
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Performance Indicator: 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the line y = x.

The graph of f(x) = 3* + 1is shown below.

~

W B w3~ g
>
—

/
/
- 1
< 53 210 et ®
-2
-3
-4
Y
Which graph best represents the function f(2x)?
Al o
sl 8
7 i J
6 6
s 5]
4 f! 4 l"
A 3 C 3,
2
=4 1
fh¢3-543z-1_£i o <5553 2-10 g
3. -2
-3 -3
-4 -4
Y
v ¥
o PR,
8 sl 1]
7 7 /
o/ o1
sl 5
4 jj A/
3 3
B D /2
< = 1
<5573 2°10 3 st ¥ <5 Z°10 Py e
A2 25,
-3 =
-4 -4
) Y
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Performance Indicator: 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the line y = x.

Which equation can be used to graph a circle with a radius of 5 and the center at (-3, 6)?

(x+3)2+(y-6)2=5

A
B (x+3)°+(y-6)% =25
C (x-32+(y+6)*>=5
D

(x-3)2+(y +6)% =25

Performance Indicator: 3103.3.8 Solve systems of three linear equations in three variables.

Which graph best represents y = (x + 2)* - 3?

¥
& A

\ : A

\ | ¥

\ /
1 1

A e = C ¢ -
675 A33°1 4 % 6543210 45 6"
2 -2
4 4
i /
Y
¥ 4
A 1 A
AL / :
1 1
= ‘654’12'1:11.1 ] x 0155432'1_{]{ - i

i ks \
5 A \\
A ¥ Go On»
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Performance Indicator: 3103.3.9 Graph the solution set of two or three linear or quadratic inequalities.

2 2
Which graph best represents the equation % = @ =17
y y
U A 7
6 il S .
5 \['s Af
4 4
e O3
2 | 2l
= -1 ¥ -
J R e { ke = 3 - . EENP
75\5.4\321,? ‘_,/ 776757473 J2/L0 3
-2 -2 -
. EUmE
=13 ; 5
A = 3
7 F = / ; N
£ % ~ 4 = N
K A N b
¥ ¥
7 Y- Y o
7‘ ’ ~ 7‘ P Pl
6 5
N g . = : z
4 b -
. . e
. % ; N
\ 3 - = 1 - ~
B | . 7 el p [ =l
765 A3 2 UM AR 3 4567 A AR BEEEEES
\ 42 / Lt =5
= -3
E
Ny i
J g b
Vil B VY :
l’ -7 s 7
4 Y

Performance Indicator: 3103.3.10 Identify and/or graph a variety of functions and their transformations.

The graph below shows car sales over a period of time.
Car Sales
y
A
o 1,400
8 9 1,200 i )
=] L .l \
w £ 1,000 ~
O [~ L1
-EE 600 G e e . £ o g
3 — 400 = = - = Export market
E = e S O N O
200 -=- = Home market
0 X
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Year

The total number of cars sold every year is the sum of the number of cars sold in both
the export and the home markets. In which year was the maximum total number of
cars sold?

2001

2007

A
B 2003
c
D 2009
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Performance Indicator: 3103.3.10 Identify and/or graph a variety of functions and their transformations.

The graph below shows the monthly sales of an electronics business from last year.
Monthly Sales
y
A
80,000
L)
g
® 60,000
°
)
~ 40,000
n
g4
@ 20,000 L1 *
;
0] » X
JFMAMI]ASOND
Month

Which statement is best supported by the data in the graph?

The median sales over the year equal $57,000.
The lowest sales of the year occur in July.

The sales in March are about twice the sales in November.

O 0o m >

The sales in July are about half the sales in September.

Performance Indicator: 3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and
understand the relationship between the standard form and the key characteristics of the graph.
Raleigh dropped a ball from the top of a 60-foot-tall building. The distance, d, of the ball

from the ground after t seconds is modeled by the equation d(t) = -16t% + 28t + 60. How

long did it take for the ball to hit the ground?

A 3 seconds
B 6 seconds
C 9 seconds

D 20 seconds
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Performance Indicator: 3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and
understand the relationship between the standard form and the key characteristics of the graph.

The population of a certain species of deer in a habitat is modeled by the equation

P = 2,725e°2%, where t is the number of years counted from the present year. Which is
closest to the number of years it will take for the population to increase by 7,275?

2 years
3 years

4 years

O 0 m >

5 years

Performance Indicator: 3103.3.12 Interpret graphs that depict real-world phenomena.

The sum of the ages of Steve and his younger brother, Roger, is 18 years. If three times
Roger’s age is subtracted from two times Steve’s age, the difference is 6. How old is
Roger?

A 6 yearsold
B 8 yearsold
C 10 years old
D 12 years old

Go On»
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Performance Indicator: 3103.3.12 Interpret graphs that depict real-world phenomena.

A newspaper reported that 65% of the total population in a city used cars to commute in
a single day. What is the probability that in a group of 20 people from the city, exactly
18 people will use cars to commute on a particular day?

153(0.65)%0.35)*®

A

B 153(0.65)'%0.35)%
C 190(0.65)%0.35)'"
D

190(0.65)'%0,35)?

Performance Indicator: 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential
equations, finite geometric series, or systems of equations.

What is the product of (11x + 5) and (4x - 7)?

44x% - 57x - 35

A

B 44x%+97x + 35
C 44x°+27x - 35
D

44x? + 57x - 35
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Performance Indicator: 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential
equations, finite geometric series, or systems of equations.

4 3 2
If r » -3, which expression is equivalent to 147 _+47r 2}‘_%" +23r-18 5
A 7r3-8r2+3r-2
B 7r’+8r’+3r+2
€ ZrEBrtsgr=2
D 7r3-8r2+3r+2

Performance Indicator: 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential
equations, finite geometric series, or systems of equations.

What is the solution set for the equation 3x? - 15x = 427
A [-21, 6]
' B {-6, 21}
c {-7.2}
D (=27}
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Performance Indicator: 3103.3.14 Solve problems involving the binomial theorem and its connection to Pascal’s
Triangle, combinatorics, and probability.

The entrance fee for a museum is $12.00 for students, $15.00 for senior citizens, and
$20.00 for adults. One Monday 1,350 people visited the museum, and a total of $20,750
was collected. If the total fee collected from people other than adults was $9,750, how
many students, senior citizens, and adults visited the museum that day?

750 students, 550 senior citizens, and 50 adults
750 students, 50 senior citizens, and 550 adults

550 students, 50 senior citizens, and 750 adults

o n @ »

550 students, 750 senior citizens, and 50 adults

Performance Indicator: 3103.3.1 Add, subtract, and multiply polynomials; divide a polynomial by a lower degree
polynomial.

What are the solutions to the following equation?

6x3-17x2+11x -2 =10
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L | Page 44 )




Algebra Il Item Sampler)

Performance Indicator: 3103.3.1 Add, subtract, and multiply polynomials; divide a polynomial by a lower degree
polynomial.

2 2
Which is a simplified form of -—’—‘I'-Y—‘- = .25_...!_‘ ?
x 'y X T+y

_2xy
A (x+y)

2x2y?
B G
Cc 2xy?

2

D &

Performance Indicator: 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
polynomial.

(15
Simplify: | 22992

,forallp,q+0
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Performance Indicator: 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
polynomial.

1
2 53
Which expression is equivalent to 128 5 23 ,forallp, g = 0?
216p3g2
5 B
=2 3
A Zp
5,3
B Zpiq
5 &1
S Eg.3
C £pP°q
8 4
5 n9a3
D gP"d

Performance Indicator: 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
polynomial.

What is the sum of the arithmetic series shown below?

15

" (2n+ L
3 (2n+3)
2
A 230~5~
1
B 211
1
c 1811
D 1113

]
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Performance Indicator: 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

What is the sum of the infinite geometric series below?

9 27 81
gt LG oe T
9
A
12
21
C o
D 12

Performance Indicator: 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

What is the sum of the first 10 terms of the sequence below?

3,3,

bW

1,025
A 513

3,069
B8 512

1,025
D 3,069
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Performance Indicator: 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

What is the range of the function below?

i )
f(x) = N1 QQ.._igg'_!__

O 0w >
I
[\ 9]
A
5.3
A
(38 ]

Performance Indicator: 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and
both finite and infinite geometric series.

What is the domain and the range of the function f(x) = [x + 1| - 2?

A domain: (x| x = -1}, range: {y|y e I}
B domain: {x|x = -1}, range: {y|y = -2}
C domain: {x|x e [}, range: {y|y = -2}

D domain: {x|x e R}, range: {y|y e R}
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Performance Indicator: 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and
both finite and infinite geometric series.

Let F(x) = —**2 _ and g(x) = =3 . Which expression represents (f + g)(x), for
x2-5x46 2-x
X2, x+37
2x+11
A Br3)@-%
4x-7
B -2)(x-3)
x-1
€ 203
2x+11
D % 2iix—3)

Performance Indicator: 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and
both finite and infinite geometric series.

2
If F(x) = -?5;%§ and g(x) = x - 6, which expression represents 'g“%)j for all values in the
X
domain?
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Performance Indicator: 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed
either by the operations or by the contextual situations which the functions represent.

Given g(x) = Vx? + 4 and h(x) = 2x - 1, which expression represents g (h(x))?

\,'r4x-2_- 4x + S
——
\a4x2 4x + 3

ax73

o 0o m »

VaxZ+5

Performance Indicator: 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed
either by the operations or by the contextual situations which the functions represent.

What is the value of g[f['—-%-']), for f(x) = 4x2 - 3x + 1and g(x) = -53-3?

7

A Z

1

L

=7

C %

_49

D ~i6
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Performance Indicator: 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed
either by the operations or by the contextual situations which the functions represent.

3
What is the inverse of the function f(x) = 8x4 + 7?

A FHx) = (- 7)§'
B f(x) = fe(x+7)3
c )=

D Fl(x)= -g'-]-(x +7)

Performance Indicator: 3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value
expressions) by addition, subtraction, multiplication, division, or by composition and evaluate at specified values of
their variables.

Which sets of functions are inverses of each other?

A f(x)=8 ’S‘andg(x)—s—.-"s-‘
3

' B f(x)=—L5 and g(x) = 2';‘
2-x

C f(x)=7x*+8 and g(x) = \/-_7.5

D f(x)=3- x% and g(x) = ~(x - 3)'E
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Performance Indicator: 3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value
expressions) by addition, subtraction, multiplication, division, or by composition and evaluate at specified values of
their variables.

A manager at a grocery store records the total sales of tomatoes, onions, and carrots for
. each of three days in the table below.

Sales of Vegetables

Tomatoes | Onions | Carrots | Total

(Ibs) (Ibs) (Ibs) sales

Day 1 46 36 52 $139
Day 2 38 28 44 $115
Day 3 36 26 38 $105

If the price per pound (Ib) of each vegetable stays the same on all three days, what is
the price per pound of tomatoes, onions, and carrots?

tomatoes = $0.50/Ib; onions = $1.50/lb; carrots = $1.00/Ib
tomatoes = $1.00/lb; onions = $0.50/lb; carrots = $1.50/lb
tomatoes = $1.00/Ib; onions = $1.50/lb; carrots = $0.50/1b

o 0o wm P

tomatoes = $1.50/lb; onions = $0.50/lb; carrots = $1.00/Ib

Performance Indicator: 3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value
expressions) by addition, subtraction, multiplication, division, or by composition and evaluate at specified values of
their variables.

Which region in the graph below best represents the A Region I
solution set of the following system of inequalities?
B Region II
2x +y =2 8 .
5x -3y > 30 C Region III
y=x*-8x+7 . D Region IV
¥
S I
] -7 -
| A
: ]
il i
211 /4
1 ”
EEREAEREER R R 5> ¥
v Vi)
- N
= ?R /
R /
I1]
AP 8
-s‘/

Go Onp»
| Page52 )




Algebra Il Item Sampler)

Performance Indicator: 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the line y = x.

What is the effect on the graph of the equation f(x) = x? + 2 when the constant is

changed to -6?

. A The graph shifts down by 6 units.
B The graph shifts up by 6 units.

' € The graph shifts down by 8 units.
D The graph shifts up by 8 units.

Performance Indicator: 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the liney = x.

The graph of the equation y = [2x - 3| is compressed
vertically by a scale factor of % and translated to the
right 3 units to create y".

e

v
)(C\-.lmq_

A
w
[+

'
~J

|
[+3]

|
ut

|
-
LTS8

f
L)

(L

\

'
)Omﬁ.la\mﬁwm'—-c =ML

Which equation best represents the
graph of y*?

LA Y= 22x -9

B y'=1px+3
V“2|x+|

C y'=22x+3|
o5l

D y—i|2X-g|
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Performance Indicator: 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the line y = x.

O 0 m »

A parabola has a vertex at (-1, 2) and passes through the point (1, -2). Which equation
can be used to graph the parabola?

y:-{x+1)2+2
p=(x-17%+2
y=-(x-2)2%-1
e iy g
y=gx-2)"-1

Performance Indicator: 3103.3.9 Graph the solution set of two or three linear or quadratic inequalities.

A

Which equation can be used to graph an ellipse with vertices of (+ 13, 0) and foci (+ 5, 0)?

1’5—;—+l§-1
1’5;-+—1K;—~1
1%2’*%2'_1
g+t =1
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Performance Indicator: 3103.3.10 Identify and/or graph a variety of functions and their transformations.

The double bar graph below compares households in the United States that had
. computer and Internet access from 1998 to 2006.

Households

with Computer and Internet Access

80

70

60

50

40 |

30

[] Computer access

20

10

Number of Households
Per 100 Households

[] Internet access

1998

2000

2002 2004 2006
Year

Which statement is best supported by the data in the graph?

A The increase in households with Internet access is greatest from 1998 to 2000.

B The increase in households with computer access is greatest from 2002 to 2004,

/€ The increase in households with computer access is more than the increase in households

with Internet access from 2000 to 2002,

' D The increase in households with Internet access is more than the increase in households

with computer access from 2004 to 2006.

Performance Indicator: 3103.3.10 Identify and/or graph a variety of functions and their transformations.

The graph below shows the number of two types of alternative-fuel vehicles in use from

2003 to 2006.

Number of Vehicles
(thousands)
N
o
o

Alternative Fuel Vehicles

- - | | [[] Ethanol, 85 Percent
— | H | H|Owe

2003

2004 2005 2006
Year

Which statement is best supported by the data in the graph?

' A The percent of increase of Ethanol-fueled vehicles is more than the percent of decrease of

LPG-fueled vehicles from 2003 to 2006.

B The percent of increase of Ethanol-fueled vehicles is less than the percent of decrease of

LPG-fueled vehicles from 2003 to 2006.

The percent of increase of Ethanol-fueled vehicles is the greatest from 2003 to 2004,

D The percent of decrease of LPG-fueled vehicles is greatest from 2004 to 2005.
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Performance Indicator: 3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and
understand the relationship between the standard form and the key characteristics of the graph.

The speed of a wave traveling through a string is represented by the formula S = —Fﬁ'—' .

The variables are defined below.
e S = speed of the wave in meters per second
e F = force on the string in Newtons
e L = length of the string in meters
e M = mass of the string in kilograms

A wave is traveling at a speed of 10 meters per second through a string with a mass of
0.2 kilogram stretched by a force of 19.6 Newtons. What is the length of the string to the
nearest hundredth meter?

0.10 meter
1.01 meters

1.02 meters

O 0o wm »

5.10 meters

Performance Indicator: 3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and
understand the relationship between the standard form and the key characteristics of the graph.

Gabel plans to construct a brick border of uniform width around his garden. The garden
is 4 feet wide and 8 feet long. If the total area of the garden including the border is

45 ftz, what is the width of the brick border?

A 0.5 foot
B 1.0 feet
C 3.6 feet
D 6.5 feet
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Performance Indicator: 3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and
understand the relationship between the standard form and the key characteristics of the graph.

Kevin deposits a penny into a savings account on the first of the month. Each day he
deposits double the amount he did the day before. How much will Kevin have in his
account on the 15" of the month?

$163.83

A

B $327.67
Cc $655.35
D

$1,638.30

Performance Indicator: 3103.3.12 Interpret graphs that depict real-world phenomena.

What is the coefficient of the third term in the binomial expansion of (4x — 3y)® ?

A 576
B 640
C 4,320
D

5,760

Go Onp»
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Performance Indicator: 3103.3.12 Interpret graphs that depict real-world phenomena.

o 0o m »

Which expression gives the result (-7t + 28) when subtracted from (13t? - 5¢ - 9)?

13t2 - 12t +19
13542k =37
-13t% - 2t + 37

-13t2 +12t - 19

Performance Indicator: 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential
equations, finite geometric series, or systems of equations.

O 0o m >

9.9 6_6 6_3
Which expression is equivalent to 12m-n"-30m n"+42m’n" gjyen m + 0 and n # 0?

6m>3n3

-2m®n® +5m°n° - 7m°

2 2 rl
3 _s5m?n? +7m®n

2m°n
2m®n® - sm3n3 + 7m?

1.2”12 6

2m -5m°n® + 7m°n

Go Onp»
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Performance Indicator: 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential
equations, finite geometric series, or systems of equations.

What are the solutions for the following equation?

2x? - 4x = 30

A x=3,5

B ¥==3;5
C x=-53
D o w==3;=5

Performance Indicator: 3103.3.14 Solve problems involving the binomial theorem and its connection to Pascal’s
Triangle, combinatorics, and probability.

Which ordered pair represents a solution to this system of equations?
|y = 2x?*-7x-30
ly = 3x - 18
A (0, 6)
B (6,0)
€ (Ay=15)
D (-6, -36)

Go Onp»
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Performance Indicator: 3103.3.14 Solve problems involving the binomial theorem and its connection to Pascal’s
Triangle, combinatorics, and probability.

What are the roots of the equation x* - 5x? + 8x - 4 = 0?
A land2
B -land -2
C -1,1,and 2
D -2,1,and 2
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Reporting Category 3: Algebra

Item Correct :
Performance Indicator
Number | Answer

! 3103.3.1 Add, subtract, and multiply polynomials; divide a polynomial by a lower degree
D polynomial.

5 3103.3.1 Add, subtract, and multiply polynomials; divide a polynomial by a lower degree
A polynomial.

3 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
C polynomial.

4 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
B polynomial.

5 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
B polynomial.

6 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
C polynomial.

7 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
D those with rational and negative exponents.

g 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
D those with rational and negative exponents.

9 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
B those with rational and negative exponents.

10 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and
A both finite and infinite geometric series.

11 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and
D both finite and infinite geometric series.




3103.3.5 Describe the domain and range of functions and articulate restrictions imposed

12 either by the operations or by the contextual situations which the functions represent.

13 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed
either by the operations or by the contextual situations which the functions represent.

14 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed
either by the operations or by the contextual situations which the functions represent.
3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value

15 expressions) by addition, subtraction, multiplication, division, or by composition and
evaluate at specified values of their variables.
3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value

16 expressions) by addition, subtraction, multiplication, division, or by composition and
evaluate at specified values of their variables.
3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value

17 expressions) by addition, subtraction, multiplication, division, or by composition and
evaluate at specified values of their variables.

18 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the line y = x.

19 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the line y = x.

20 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the line y = x.

21 3103.3.9 Graph the solution set of two or three linear or quadratic inequalities.

22 3103.3.9 Graph the solution set of two or three linear or quadratic inequalities.

23 3103.3.10 Identify and/or graph a variety of functions and their transformations.




3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and

24 understand the relationship between the standard form and the key characteristics of the
graph.
3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and

25 understand the relationship between the standard form and the key characteristics of the
graph.
3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and

26 understand the relationship between the standard form and the key characteristics of the
graph.

27 3103.3.12 Interpret graphs that depict real-world phenomena.

28 3103.3.12 Interpret graphs that depict real-world phenomena.

29 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential
equations, finite geometric series, or systems of equations.

30 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential
equations, finite geometric series, or systems of equations.

31 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential
equations, finite geometric series, or systems of equations.
3103.3.14 Solve problems involving the binomial theorem and its connection to Pascal’s

32 . . . o
Triangle, combinatorics, and probability.

13 3103.3.1 Add, subtract, and multiply polynomials; divide a polynomial by a lower degree
polynomial.

34 3103.3.1 Add, subtract, and multiply polynomials; divide a polynomial by a lower degree
polynomial.

35 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order

polynomial.




3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order

36 .
polynomial.

37 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
polynomial.

18 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

39 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

40 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

41 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and
both finite and infinite geometric series.

4 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and
both finite and infinite geometric series.

43 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and
both finite and infinite geometric series.

44 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed
either by the operations or by the contextual situations which the functions represent.

45 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed
either by the operations or by the contextual situations which the functions represent.
3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value

46 expressions) by addition, subtraction, multiplication, division, or by composition and
evaluate at specified values of their variables.
3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value

47 expressions) by addition, subtraction, multiplication, division, or by composition and

evaluate at specified values of their variables.




3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value

48 expressions) by addition, subtraction, multiplication, division, or by composition and
evaluate at specified values of their variables.
3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value

49 expressions) by addition, subtraction, multiplication, division, or by composition and
evaluate at specified values of their variables.

50 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the line y = x.

51 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the line y = x.

52 3103.3.8 Solve systems of three linear equations in three variables.

53 3103.3.9 Graph the solution set of two or three linear or quadratic inequalities.

54 3103.3.10 Identify and/or graph a variety of functions and their transformations.

55 3103.3.10 Identify and/or graph a variety of functions and their transformations.
3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and

56 understand the relationship between the standard form and the key characteristics of the
graph.
3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and

57 understand the relationship between the standard form and the key characteristics of the
graph.

58 3103.3.12 Interpret graphs that depict real-world phenomena.

59 3103.3.12 Interpret graphs that depict real-world phenomena.

60 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential

equations, finite geometric series, or systems of equations.




3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential

61 equations, finite geometric series, or systems of equations.

6 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential
equations, finite geometric series, or systems of equations.

63 3103.3.14 Solve problems involving the binomial theorem and its connection to Pascal’s
Triangle, combinatorics, and probability.

" 3103.3.1 Add, subtract, and multiply polynomials; divide a polynomial by a lower degree
polynomial.

65 3103.3.1 Add, subtract, and multiply polynomials; divide a polynomial by a lower degree
polynomial.

66 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
polynomial.

7 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
polynomial.

68 3103.3.2 Solve quadratic equations and systems, and determine roots of a higher order
polynomial.

€0 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

20 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

- 3103.3.3 Add, subtract, multiply, divide, and simplify rational expressions including
those with rational and negative exponents.

- 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and

both finite and infinite geometric series.




3103.3.4 Use the formulas for the general term and summation of finite arithmetic and

73 both finite and infinite geometric series.

4 3103.3.4 Use the formulas for the general term and summation of finite arithmetic and
both finite and infinite geometric series.

75 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed
either by the operations or by the contextual situations which the functions represent.

76 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed
either by the operations or by the contextual situations which the functions represent.

- 3103.3.5 Describe the domain and range of functions and articulate restrictions imposed
either by the operations or by the contextual situations which the functions represent.
3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value

78 expressions) by addition, subtraction, multiplication, division, or by composition and
evaluate at specified values of their variables.
3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value

79 expressions) by addition, subtraction, multiplication, division, or by composition and
evaluate at specified values of their variables.
3103.3.6 Combine functions (such as polynomial, rational, radical, and absolute value

80 expressions) by addition, subtraction, multiplication, division, or by composition and
evaluate at specified values of their variables.

81 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the line y = x.

82 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses
of each other, and/or explain why their graphs are reflections over the line y = x.

83 3103.3.7 Identify whether a function has an inverse, whether two functions are inverses

of each other, and/or explain why their graphs are reflections over the line y = x.




84 3103.3.9 Graph the solution set of two or three linear or quadratic inequalities.

85 3103.3.10 Identify and/or graph a variety of functions and their transformations.

86 3103.3.10 Identify and/or graph a variety of functions and their transformations.
3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and

87 understand the relationship between the standard form and the key characteristics of the
graph.
3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and

88 understand the relationship between the standard form and the key characteristics of the
graph.
3103.3.11 Graph conic sections (circles, parabolas, ellipses and hyperbolas) and

89 understand the relationship between the standard form and the key characteristics of the
graph.

90 3103.3.12 Interpret graphs that depict real-world phenomena.

91 3103.3.12 Interpret graphs that depict real-world phenomena.

9 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential
equations, finite geometric series, or systems of equations.

93 3103.3.13 Solve contextual problems using quadratic, rational, radical and exponential
equations, finite geometric series, or systems of equations.

94 3103.3.14 Solve problems involving the binomial theorem and its connection to Pascal’s
Triangle, combinatorics, and probability.

95 3103.3.14 Solve problems involving the binomial theorem and its connection to Pascal’s

Triangle, combinatorics, and probability.






